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ABSTRACT 
 
Wet l ands ar e some of  t he most  ecol ogi cal l y val uabl e pl aces i n our  l andscape,  
cont r i but i ng vi t al  f unct i ons whi ch enr i ch sur r oundi ng upl ands and adj acent  
wat er ways.  Conser vat i on of  wet l and f unct i ons and val ues r equi r es an 
under st andi ng of  t he ways i n whi ch wet l ands i nt er act  wi t h t hei r  l ocal  and 
r egi onal  l andscapes.   At t empt i ng t o det er mi ne r el at i ve i mpor t ance of  wet l and 
f unct i ons and val ues acr oss a wat er shed i s cost l y and t i me consumi ng usi ng 
est abl i shed f unct i onal  assessment  met hods.   The Mai ne St at e Pl anni ng Of f i ce 
and t he Mai ne Depar t ment  of  Envi r onment al  Pr ot ect i on,  i n cooper at i on wi t h 
ot her  st at e and f eder al  agenci es,  have wor ked on a pi l ot  pr oj ect  i n t he Casco 
Bay Wat er shed t o devel op a wat er shed- based wet l ands char act er i zat i on met hod 
usi ng geogr aphi c i nf or mat i on syst ems ( GI S) .   The Casco Bay Wat er shed 
encompasses 985 squar e mi l es st r et chi ng f r om r ur al  ar eas i n Mai ne’s west er n 
mount ai ns t o t he sout her n coast  and i ncl udes Por t l and,  t he most  devel oped ar ea 
of  t he St at e.  The wat er shed i ncl udes f r eshwat er  and mar i ne wet l ands and 578 
mi l es of  coast l i ne al ong Casco Bay,  an est uar y of  nat i onal  si gni f i cance.  
 
The GI S was bui l t  usi ng dat a avai l abl e f or  t he ent i r e st at e so t hat  t he met hod 
coul d be t r ansf er r ed t o ot her  wat er sheds.  Funct i onal  quer i es wer e desi gned f or  
sever al  wet l and “i ndi cat or ” f unct i ons whi ch when appl i ed t o t he GI S,  
i dent i f i ed wet l ands wi t h t he pot ent i al  t o pr ovi de t hose f unct i ons at  a 
si gni f i cant  l evel .   Resul t s of  t he wat er shed- based wet l ands char act er i zat i on 
i n conj unct i on wi t h anci l l ar y dat a can be used i n many ways:  t o i nf or m and 
suppor t  wet l ands conser vat i on and pr ot ect i on pr ogr ams at  t he st at e,  l ocal  and 
nat i onal  l evel s;  as an ai d i n muni ci pal  and r egi onal  pl anni ng,  i ncl udi ng open 
space,  habi t at  and wat er  qual i t y pl anni ng;  and t o pr ovi de i nf or mat i on on 
wet l ands and af f i l i at ed upl and syst ems f or  use i n compensat or y mi t i gat i on 
si t uat i ons.  enhancement ,  and acqui si t i on.  

 

BACKGROUND 

Conser vat i ve est i mat es i ndi cat e t hat  wet l ands cover  25%  or  5 mi l l i on acr es of  
Mai ne’s ar ea.   Hi st or i cal l y,  wet l ands have been seen as unf or t unat el y soggy 
l andscapes of  l i t t l e use.   I n f act ,  as r ecent l y as 20 year s ago,   pr ogr ams at  
bot h t he f eder al  and st at e l evel s f ocused on di t chi ng and dr ai ni ng wet l ands.  
We now know t hat  wet l ands pr ovi de i mpor t ant  bi ol ogi cal ,  geochemi cal ,  and 
hydr ol ogi cal  f unct i ons t o t hei r  i mmedi at e envi r ons and t o t he wat er sheds i n 
whi ch t hey ar e f ound.   These f unct i ons i ncl ude f l oodf l ow cont r ol ,  
sedi ment / t oxi cant  r et ent i on,  shor el i ne st abi l i zat i on,  nut r i ent  cycl i ng,  
gr oundwat er  r echar ge/ di schar ge,  and wi l dl i f e and pl ant  habi t at  i ncl udi ng 
habi t at  f or  many f eder al  and st at e l i st ed r ar e and endanger ed pl ant s and 
ani mal s.   Wet l ands al so pl ay key r ol es i n mai nt ai ni ng t he wat er  qual i t y and 
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quant i t y of  sur f ace and gr oundwat er  syst ems,  pr ovi de oppor t uni t i es f or  bot h 
passi ve and act i ve  r ecr eat i on,  commer ci al  f i shi ng and shel l f i sh har vest i ng,  
and aest het i c val ues f or  t he human popul at i ons ar ound t hem.   

Whi l e Mai ne now r egul at es wet l ands when i mpact s wi t hi n t he wet l and exceed 4300 
squar e f eet ,   pr ot ect i on of  t he wet l ands’ f unct i onal  capaci t y r equi r es 
pr ot ect i on beyond t hat  whi ch i s f ocused on t he “f oot pr i nt ” of  t he wet l and 
( Kusl er ,  et .  al .  1995) .   Wi t h t he abundance of  wet l ands acr oss Mai ne,  i t  i s i n 
f act  di f f i cul t  t o make changes t o t he l andscape wi t hout  some i mpact  upon 
wet l ands and t hei r  f unct i ons and val ues.  Wi t h i ncr easi ng l evel s of  gr owt h and 
devel opment  acr oss t he St at e,  pr ot ect i ng  f unct i onal  capaci t y i s becomi ng mor e 
i mpor t ant  and mor e di f f i cul t  at  t he same t i me.  

The f i r st  st eps t owar d pr ot ect i on of  a wet l and’s f unct i onal  capaci t y i ncl ude 
i dent i f i cat i on and i nvent or y f ol l owed by char act er i zat i on of   f unct i onal  
capaci t y.  Such char act er i zat i ons ar e t r adi t i onal l y accompl i shed by vi si t i ng a 
si t e and appl yi ng one of  t he many wet l and f unct i onal  assessment  met hods 
cur r ent l y i n use,  a t i me- consumi ng and expensi ve under t aki ng.  Wi t h t he number  
and var i et y of  wet l ands f ound i n Mai ne,  and t he si ze of  t he st at e,   i t  i s 
unr eal i st i c t o expect  t hat  t r adi t i onal  gr ound- l evel   f unct i onal  assessment s 
can be br oadl y per f or med.   Even i f  i t  wer e possi bl e t o compl et e f unct i onal  
assessment s of  l ar ge number s of  wet l ands acr oss t he St at e,  dat a woul d st i l l  be 
l acki ng t o i l l umi nat e how t hose wet l ands i nt er act  wi t h each ot her  and t hei r  
af f i l i at ed upl and syst ems.  I n 1996,  t he Mai ne Wet l ands Conser vat i on Task For ce 
r ecommended t hat  somet hi ng i n bet ween a f i el d anal ysi s of  i ndi vi dual  wet l ands 
and t he l i mi t ed i nf or mat i on pr ovi ded by a si mpl e wet l and cover  map woul d have 
subst ant i al  benef i t  i n f ur t her i ng t he goal  of  wet l and pr ot ect i on.  

The Wat er shed- based Wet l ands Char act er i zat i on Met hod pr of i l es wet l ands wi t hi n 
a wat er shed and det er mi nes r el at i ve si gni f i cance based upon si x speci f i c 
f unct i ons and val ues.   Thi s char act er i zat i on pr ocess,  i n conj unct i on wi t h 
anci l l ar y dat a can be used i n t he i dent i f i cat i on of  compensat or y mi t i gat i on 
oppor t uni t i es,  pr ot ect i on and enhancement  of  wat er  qual i t y,  pl anni ng f or  
gr owt h,  pl anni ng f or  open space and habi t at  conser vat i on,  and i dent i f i cat i on 
of  pr i or i t i es f or  acqui si t i on,  st ewar dshi p,  r est or at i on,  and enhancement  of  
wet l ands and af f i l i at ed upl and syst ems.  Char act er i zat i ons enhance t he st at e’s 
abi l i t y t o eval uat e t he f unct i ons t hat  wet l ands pr ovi de and t o char act er i ze 
l andscape and syst em l evel  f unct i ons whi ch ar e cr i t i cal  f or  cumul at i ve i mpact s 
assessment  and f or  conser vat i on of  bi odi ver si t y ( Thei si ng,  1998) .   

Based upon t he conser vat i ve nat ur e of  t he quer i es and t he base maps used,  
t her e i s a hi gh l evel  of  conf i dence t hat  wet l ands char act er i zed wi t h a 
f unct i onal  at t r i but e ar e i ndeed per f or mi ng t hat  f unct i on at  a si gni f i cant  
l evel .   I t  woul d t her ef or e be an appr opr i at e use of  t he char act er i zat i on 
r esul t s t o consi der  addi t i onal  pr ot ect i on of  wet l and syst ems and associ at ed 
upl ands when t he i dent i f i ed at t r i but es ar e val ued by a l ocal  communi t y.   
However ,  because not  al l  f unct i ons or  val ues ar e consi der ed i n t he 
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char act er i zat i on,  and NWI  maps ar e known t o under est i mat e bot h wet l and ext ent  
and occur r ence i t  woul d be i nappr opr i at e t o assume a l ack of  f unct i ons or  
val ues based upon char act er i zat i on r esul t s.  
 
 
 
GETTING STARTED 
 
SELECTING A GEOGRAPHIC AREA 
I n 1996,  a subcommi t t ee of  t he Mai ne Wet l ands Conser vat i on Task For ce met  t o 
di scuss t he cr eat i on of  a GI S- based wet l ands char act er i zat i on met hod.   Debat e 
about  whi ch t ype of  geogr aphi c di vi si on t o use cent er ed ar ound t he val ue of  
cr eat i ng a char act er i zat i on appr oach f or  wat er sheds or  f or  t he st at e’s 
bi ophysi cal  r egi ons as descr i bed by Janet  McMahon ( 1990) .   The gr oup deci ded 
t o use a wat er shed appr oach,  but  wi t h t he bi ophysi cal  r egi ons i ncor por at ed as 
a l ayer  of  i nf or mat i on,  whi ch woul d be used t o i nf or m or  modi f y deci si ons 
t hr oughout  t he met hod devel opment  pr ocess.   The wat er shed sel ect i on was t hen 
di scussed,  wi t h t he Casco Bay wat er shed chosen due t o t he var i abi l i t y i n t he 
l evel s of  devel opment ,  t he pr esence of  bot h coast al  and f r eshwat er  wet l ands,  
and because a r ecent l y compl et ed Nat i onal  Est uar y Pr oj ect  had compi l ed dat a 
whi ch coul d be used t o check t he r esul t s of  t he pi l ot  pr oj ect .  
 
DEVELOPING GOALS 
I n 1997,  t he Mai ne Wet l ands Conser vat i on Task For ce convened a st eer i ng 
commi t t ee made up of  r epr esent at i ves of  st at e and f eder al  nat ur al  r esour ce 
agenci es and i nt er est ed non- gover nment al  or gani zat i ons speci f i c t o Casco Bay 
( Appendi x A) .  The mi x of  r epr esent at i on was i nt ended t o r esul t  i n a 
char act er i zat i on met hod wi t h ut i l i t y acr oss a br oad r ange of  pr ogr ams.   The 
st eer i ng commi t t ee r ef i ned t he scope of  wor k passed down f r om t he Task For ce 
by i dent i f yi ng t he goal s and const r ai nt s wi t hi n whi ch t hi s wor k woul d t ake 
pl ace.   Due t o t he st at e’s si ze and t he number s of  wet l ands i ncl uded wi t hi n 
i t ,  i t  was det er mi ned t hat  a comput er  geogr aphi c i nf or mat i on syst em ( GI S)  was 
essent i al  t o maki ng t hi s syst em usef ul  and dynami c r at her  t han a st at i c st udy 
of  t he l andscape.  I n addi t i on,  t he st eer i ng commi t t ee deci ded t o use onl y 
t hose di gi t al  dat a l ayer s whi ch wer e al r eady avai l abl e or  whi ch wer e becomi ng 
avai l abl e f or  t he ent i r e st at e,  t o i nsur e t hat  t hi s t echni que woul d be 
r epl i cabl e i n wat er sheds st at ewi de.   The f ol l owi ng goal s wer e devel oped by t he 
st eer i ng commi t t ee t o gui de i t s wor k.  
  

Goals of the Casco Bay Watershed Wetlands Characterization Method 
  
 Phase I 
� Cr eat e a r api d f l exi bl e met hodol ogy t o char act er i ze wet l and- r el at ed 
f unct i ons and val ues wi t hi n a wat er shed;  
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� Devel op br oad agr eement  on t he r el at i ve i mpor t ance of  wet l and r esour ces 
wi t hi n a wat er shed and est abl i sh pr i or i t i es f or  acqui si t i on,  r est or at i on,  and 
st ewar dshi p of  t hose r esour ces;  
� Encour age t he  use of  t he pr i or i t i es i n pl anni ng f or  pr ot ect i on beyond t hat  
pr ovi ded i n l aw and r egul at i on at  t he l ocal ,  st at e,  and f eder al  l evel s;  
  
 Phase II 
� Run a pi l ot  compensat i on f und whi ch woul d accumul at e r esour ces f r om 
appr oved per mi t  act i ons t o use i n achi evi ng t he i dent i f i ed pr i or i t y act i ons;  
� Devel op a st r ai ght f or war d cost  met hod on whi ch t o base f ees f or  per mi t t ed 
act i ons whi ch wi l l  go i nt o a compensat i on f und.  
Dur i ng t he st eer i ng commi t t ee’s i ni t i al  di scussi ons,  i t  became evi dent  t hat  as 
i mpor t ant  as i t  was t o i dent i f y t he goal s f or  t hi s pr oj ect ,  i t  was equal l y as 
i mpor t ant  t o of f i ci al l y not e act i ons t hat  wer e not  i nt ended out comes or  goal s 
of  t hi s wor k.  Concer n was r epeat edl y voi ced t hat  char act er i zat i ons mi ght  be 
used t o under mi ne wet l and pr ot ect i on.  Thi s wor k i s a pl anni ng t ool  t o i mpr ove 
t he pr ot ect i on of  wet l and r esour ces beyond t hat  of f er ed t hr ough t he r egul at or y 
channel s.   Thi s wor k was never  i nt ended nor  desi gned t o suppl ant  t he 
r egul at or y f r amewor k at  t he l ocal ,  st at e,  or  f eder al  l evel s but  t o i mpr ove t he 
qual i t y of  t he deci si ons made wi t hi n i t .  Nei t her  was i t  i nt ended t o obvi at e 
t he need f or  f i el d wor k as r equi r ed i n t he r egul at or y pr ocess.   Thi s 
di scussi on l ed t he st eer i ng commi t t ee t o i dent i f y t he f ol l owi ng:  
 

 
Not Goals of the Casco Bay Watershed Wetlands Characterization Project 

 
� Cr eat e wet l ands pr i or i t i es whi ch woul d be used t o di mi ni sh t he si gni f i cance 
or  pr ot ect i on of  wet l ands not  i dent i f i ed as pr i or i t i es;  
� Ci r cul at e maps whi ch woul d be used or  accept ed i n l i eu of  del i neat i on and 
f unct i onal  assessment s r equi r ed i n t he per mi t   pr ocess;  
� Under mi ne exi st i ng wet l ands pr ot ect i on.  
 
DESIGNING THE SYSTEM 
 
FUNCTIONS AND VALUES 
The st eer i ng commi t t ee di scussed and chose wet l ands f unct i ons and val ues t o 
i ncl ude i n t he char act er i zat i on.  These became known as “i ndi cat or ” f unct i ons 
i n t hi s st udy.  At  l east  one f unct i on was chosen f r om each one of  t he f our  
gr oups of  f unct i ons i dent i f i ed by t he Assessment  Wor k Gr oup,  a subgr oup of  t he 
Mai ne Wet l ands Conser vat i on Task For ce ( Assessment  Wor k Gr oup Repor t ,  ed.  
Mai ne St at e Pl anni ng Of f i ce,  1997) .  Once t he f unct i ons wer e chosen,  cur r ent  
r esear ch,  f unct i onal  assessment  met hods,  and t he knowl edge of  t he st eer i ng 
commi t t ee was used t o i dent i f y t he i mpor t ant  char act er i st i cs whi ch cont r i but ed 
t o t he abi l i t y of  a wet l and t o pr ovi de each f unct i on ( Adamus et .  al . ,  1991;  
Gol et  et .  al . ,  1994) .   The par si ng out  of  t hese char act er i st i cs t hen 
det er mi ned t he f i nal  choi ce of  di gi t al  l ayer s necessar y f or  t he GI S.  
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Functions and Values Used in the Characterization 

 
� Hydr ol ogi c f unct i ons:  
Floodflow alteration: t he pr ocess t hr ough whi ch peak f l ows ar e st or ed and del ayed 
i n t hei r  downst r eam j our ney.  Thi s al so i ncl udes t he gr adual  r el ease of   f l ood 
wat er s f r om wet l ands af t er  a st or m event .  
  
� Bi ogeochemi cal  f unct i ons:  
Sediment retention: t he pot ent i al  of  a wet l and t o t r ap sedi ment  i n r unof f  f r om 
sur r oundi ng upl ands.  Thi s can hel p pr event  wat er  qual i t y pr obl ems downst r eam.  
  
� Bi ol ogi cal  f unct i ons:  
Plant and animal habitat:  t he pot ent i al  f or  a wet l and t o pr ovi de habi t at  f or  
t hose speci es t hat  t ypi cal l y r el y on wet l ands dur i ng some par t  of  t hei r  l i f e 
cycl e and wet l ands i n pr oxi mi t y t o occur r ence dat a i ndi cat i ng l ocat i ons of  
r ar e,  t hr eat ened,  and endanger ed speci es and communi t i es.  
  
Finfish habitat:  t he pot ent i al  f or  a wet l and t o pr ovi de habi t at  f or  f i sh speci es 
based upon t hei r  l i f e cycl e needs.    
Shellfish habitat:  t he pot ent i al  f or  a wet l and t o pr ovi de or  i mpact  shel l f i sh 
habi t at .  
 
� Cul t ur al  val ues:  
Education and research:  t he pot ent i al  f or  wet l ands t o pr ovi de educat i onal ,  
r ecr eat i onal ,  or  r esear ch oppor t uni t i es.  
 
DATA LAYERS  
At  t he same t i me t hat  t he commi t t ee det er mi ned whi ch i ndi cat or  f unct i ons t o 
use i n t he char act er i zat i on,  t he st eer i ng commi t t ee al so eval uat ed exi st i ng 
di gi t al  dat a l ayer s and t he ext ent  of  st at ewi de cover age.  Usi ng t he exper i ence 
of  t he commi t t ee member s and ai ded by a wet l and consul t ant  hi r ed f or  t he 
pr oj ect ,  a l i st  of  di gi t al  dat a l ayer s f or  possi bl e i ncl usi on i n t he pr oj ect  
was devel oped.   These l ayer s wer e vi ewed as pot ent i al l y usef ul  i n descr i bi ng 
physi cal  f eat ur es t hat  r el at e t o a wet l and’s oppor t uni t y t o pr ovi de one or  
mor e of  t he pr oj ect ’s i ndi cat or  f unct i ons at  a si gni f i cant  l evel .   Concer ned 
wi t h t he i nher ent   bi ases and i mper f ect i ons of  each dat a l ayer ,  and t o 
mi ni mi ze t he magni f i cat i on of  er r or s and bi ases whi ch can occur  when dat a f r om 
di f f er ent  sour ces ar e super i mposed,  t he number  of  l ayer s was kept  t o a mi ni mum 
whi l e st i l l  cr eat i ng a syst em power f ul  enough t o compl et e t he t ask.   Ther e was 
cl ear  r ecogni t i on on t he par t  of  t he st eer i ng commi t t ee t hat  t her e i s no 
r epl acement  f or  dat a t hat  has been gat her ed f r om gr ound sur veys.   However ,  i t  
woul d be cost  and t i me pr ohi bi t i ve t o gat her  t hat  l evel  of  f i el d dat a f or  t he 
ent i r e st at e.   Usi ng t he char act er i zat i on as envi si oned,  t o br oadl y cat egor i ze 
and scr een wet l ands r esour ces,  makes i t  possi bl e t o use t he r esul t s t o t ar get  
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i nt ensi ve f i el d wor k as a next  st ep i n t he i dent i f i cat i on of  pr i or i t y wet l ands 
and af f i l i at ed upl ands.  
 

Digital Data Layers Used in the Characterization  
1:24000 

 
� Nat i onal  Wet l ands I nvent or y  
� Medi um i nt ensi t y soi l s sur vey dat a ( SSURGO)  
� Roads 
� FI RM f l ood pl ai n dat a ( FEMA)  
� Hydr ogr aphy:  l akes,  st r eams,  br ooks 
� Nat ur al  Her i t age dat a 
� Shel l f i sh har vest  and cl osur e ar eas 
� Boat  l aunches 
� School s 
 
 
 
GENERATING THE QUERIES 
Wi t h t he sel ect i on of  i ndi cat or  f unct i ons and dat a l ayer s compl et ed,  t he 
st eer i ng commi t t ee r ef i ned t hei r  di scussi on of  wet l and char act er i st i cs i nt o a 
ser i es of  quer i es t o be appl i ed t o t he GI S.   Thi s pr ocess r el i ed heavi l y on 
exi st i ng wet l ands r esear ch,  f unct i onal  assessment  met hods,  and t he exper i ence 
of  t he st eer i ng commi t t ee.   Each quer y i s a l ogi c st at ement  l i nki ng t he dat a 
t oget her  such t hat  t he r esul t i ng “yes” or  “no” r esponse t o t he quer y i s a 
st at ement  about  t he exi st ence of  t he sought  af t er  f unct i on or  val ue.   Runni ng 
t he quer i es r esul t ed i n “hi t s” f or  each wet l and compl ex f r om zer o t o al l  si x 
of  t he i ndi cat or  f unct i ons and val ues.  The r esul t i ng char act er i zat i on begi ns 
t o bui l d a pi ct ur e of  t he wat er shed based on t he wet l ands and t he f unct i ons 
t hat  t hey pr ovi de.   I t  i s i mpor t ant  t o not e t hat  some f unct i ons ar e easi er  
t han ot her s t o t ease out  usi ng a GI S syst em.   Funct i oni ng wi l dl i f e habi t at  i s 
especi al l y compl i cat ed and di f f i cul t  t o asser t  usi ng an i nf or mat i on syst em 
r at her  t han a f i el d- ver i f i ed appr oach,  however ,  t he pr ocess does pr ovi de an 
i ni t i al  f i l t er  and a r el at i vel y good gener al  i ndi cat or  f or  wi l dl i f e habi t at .  
 
The combi nat i on of  t he avai l abl e di gi t al  l ayer s and t he di st i l l at i on of  chosen 
wet l and f unct i ons i nt o l i nked physi cal  and bi ol ogi cal  f eat ur es l ed t o t he 
devel opment  of  t he GI S quer i es.   These quer i es use t he dat a f eat ur es t o i nf er  
t hat  wet l ands do or  do not  have t he abi l i t y t o pr ovi de t he i ndi cat or  f unct i ons 
at  a si gni f i cant  l evel .  
 

GIS queries 
Floodflow Alteration:   
 Wet l ands cont ai ni ng al l  of  t he f ol l owi ng:  
  Cont ai ned i n a f l ood zone;   
  Associ at ed wi t h a sur f ace wat er cour se or  wat er body;  and 
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  Sl ope of  l ess t han 3%.  
 
Sediment Retention:   
 Wet l ands cont ai ni ng al l  of  t he f ol l owi ng:  
  Sl ope l ess t han 3%;   
  Emer gent  veget at i on;  and  
  Cl ose pr oxi mi t y t o a r i ver ,  st r eam,  or  l ake.  
 
Plant and Animal Habitat:   
 Wet l ands cont ai ni ng:  
  Open wat er  or  emer gent  veget at i on;  
  3 or  mor e veget at i on cl asses;  and 
  Wi t hi n or  adj acent  ( 100f t )  t o a r i ver ,  st r eam,  l ake or  
  NWI  pol ygons of  Management  Concer n wi t hi n 1/ 4 mi l e of   
      habi t at  suppor t i ng  
   Rar e,  t hr eat ened,  and endanger ed pl ant s and ani mal s 
   Rar e and exempl ar y nat ur al  communi t i es 
   Si gni f i cant  and essent i al  wi l dl i f e habi t at .  
 
 
 
Finfish Habitat:   
 Wet l ands i ncl udi ng NWI  pol ygons of  t he f ol l owi ng t ypes:  
  R1  L1UB  E1UB     
  R1UB  L1AB  E1AB   
  R2SB  L2UB  E2AB   
  R2AB  L2AB  E2SB     
  R4EM  L2US  E2EM     
  R3US  L2EM  E2SS   
      E2US 
 And,  
 Wet l ands i ncl udi ng NWI  pol ygons of  t he f ol l owi ng t ypes,  wher e adj acent  
t o a r i ver ,  st r eam,  or  l ake:  
PUB,  PAB,  PUS,  PEM,  PSSA,  PSSC,  PSSF, PSSG, PSSJ, PFOA, PFOC, PFOb 
 
Shellfish Habitat: 
 Wet l ands wi t hi n ½ mi l e of   
  I dent i f i ed shel l f i sh habi t at  or  
  I dent i f i ed shel l f i sh cl osur e ar eas or  
  Mapped eel gr ass beds 
 Or ,  
 Pal ust r i ne wet l ands di r ect l y connect ed by a st r eam of  ½ mi l e or  l ess i n 
l engt h t o:  
  I dent i f i ed shel l f i sh habi t at  or  
  I dent i f i ed shel l f i sh cl osur e ar eas or  
  Mapped eel gr ass beds 



Casco Bay Watershed Wetlands Characterization  Page  - 8 - 

 
Cultural/education: 
 Wet l ands wi t hi n ¼ mi l e of  a boat  r amp or  school .  ( These wet l ands ar e 
seen as   l i kel y candi dat es f or  use as educat i onal  r esour ces,  adopt - a 
wet l and pr ogr ams,    and  wet l ands wi t h a bui l t  i n const i t uency. )  
 
THE CHARACTERIZATION 
 
Usi ng bot h Ar cI nf o and Ar cVi ew,  t he quer i es wer e appl i ed t o t he GI S and t he 
r esul t s added t o t he appr opr i at e dat abase t abl e.   I ndi vi dual  NWI  pol ygons wer e 
di ssol ved t o f or m wet l and compl exes and t he quer i es wer e r un on t he compl ex.   
The i ndi vi dual  pol ygon at t r i but es wer e mai nt ai ned al l owi ng t hem t o be 
di spl ayed as r equi r ed.   Fi el ds wer e added t o t he t abl e f or  each of  t he si x 
i ndi cat or  f unct i ons and each wet l and r ecei ved a zer o ( 0)  or  a one ( 1)  i n each 
of  t he f i el ds t o denot e i f  t he wet l and di d ( 1)  or  di d not  ( 0)  r ecei ve a hi t  
f or  t hat  par t i cul ar  i ndi cat or  f unct i on.  
 
Af t er  t he quer i es wer e appl i ed t o t he dat abase f or  t he f i r st  t i me and maps 
wer e gener at ed,  f i el d wor k was done t o check t he pr edi ct i ve val ue of   t he 
quer i es and t o ascer t ai n i f  r ef i nement  was needed.   For t y wet l ands wer e chosen 
f or  si t e vi si t s.  The wat er shed was di vi ded based on McMahon’s bi ophysi cal  
r egi ons ( McMahon 1990)  and si t es wer e sel ect ed based on t he r el at i ve ar ea 
f ound wi t hi n each of  t he bi ophysi cal  r egi ons i n t he wat er shed ( FI GURE 1) .   
Fi el d vi si t s wer e made by wet l and sci ent i st s wher e a f i el d ver i f i cat i on and a 
modi f i ed f unct i onal  assessment  wer e per f or med at  each si t e.   These vi si t s wer e 
made t o wet l ands wi t h and wi t hout  hi t s.   The goal  of  t he f i el dwor k was t o 
det er mi ne t hat  wet l ands wi t h a hi t  di d i n f act  have t he abi l i t y t o pr ovi de t he 
r el evant  i ndi cat or  f unct i on at  a si gni f i cant  l evel .  Equal l y as i mpor t ant ,  t he 
f i el d ver i f i cat i ons assessed whet her  wet l ands wi t hout  hi t s had been accur at el y 
char act er i zed.  I nf or mat i on was r ecor ded on a f i el d f or m devel oped by t he 
wet l ands consul t ant s ( Appendi x B) .   The r esul t s of  t he f i el d ver i f i cat i on 
i ndi cat ed an 89% l evel  of  accur acy f or  cover  t ype mappi ng,  100% f or  l ocat i on,  
and a 94% l evel  of  accur acy f or  f unct i ons f ound as pr edi ct ed by t he quer y  
pr ocess.   
 
Af t er  r evi ewi ng t he r esul t s of  t he f i el d wor k,  i t  was det er mi ned t hat  t he 
quer i es coul d be sl i ght l y modi f i ed.   The i ni t i al  habi t at  quer y i ncl uded a 
scr een t hat  sel ect ed t hose wet l ands i n t he t op 10% based on si ze.   The 
st eer i ng commi t t ee det er mi ned t hat  i t  woul d be mor e appr opr i at e t o st r at i f y 
based on si ze af t er  t he quer i es had been r un on t he ent i r e popul at i on of  
wet l ands.   By doi ng so,   l ar ge wet l ands wer e not  aut omat i cal l y gi ven a hi gher  
habi t at  val ue t han smal l er  wet l ands wi t h a si mi l ar  pr of i l e.   I n addi t i on,  t he 
or i gi nal  cul t ur al  quer y had mar ked wet l ands t hat  had Mai ne Nat ur al  Ar eas 
Pr ogr am or  Mai ne I nl and Fi sher i es and Wi l dl i f e occur r ence dat a;  si nce t hi s 
same st at ement  appear ed i n t he habi t at  quer y,  i t  was deci ded t o r emove i t  f r om 
t he cul t ur al  quer y t o el i mi nat e a doubl e hi t  f or  t he same at t r i but e.   Thi s 
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pr ocess of  r ewor ki ng t he quer i es and r eappl yi ng t he char act er i zat i on shows 
some of  t he power  and f l exi bi l i t y of  usi ng t hi s t ype of  GI S syst em f or  dat a 
anal ysi s.  The char act er i zat i on was r er un wi t h t he modi f i ed quer i es and a 
“Mul t i hi t  Layer ” was cr eat ed whi ch di spl ays al l  t he NWI  wet l ands and t he 
number  of  hi t s each r ecei ved.  
 
THE PRIORITIZATION 
 
RISK INDEX LAYER 
Once t he char act er i zat i on was compl et ed,  t he st eer i ng commi t t ee expl or ed ways 
t o pr i or i t i ze t he wet l ands i n a manner  t hat  made sense on a wat er shed l evel .  
I t  was det er mi ned t hat  r i sk of  al t er at i on woul d be an appr opr i at e f i l t er  
t hr ough whi ch t o accompl i sh t hi s.  Accept i ng t hat  t he number s and di st r i but i on 
of  wet l ands acr oss t he l andscape make i t  di f f i cul t  t o al t er  t he l andscape 
wi t hout  i mpact i ng wet l ands t o some degr ee,  a r i sk i ndex was bui l t  based on 
i mpact s t o t he l andscape.   Housi ng compl et i ons,  Mai ne Depar t ment  of  
Envi r onment al  Pr ot ect i on per mi t - by- r ul e f or  wet l and- r el at ed act i vi t i es,  and 
Mai ne Nat ur al  Resour ce Pr ot ect i on Act  ( NRPA)   per mi t s wer e col l ect ed and 
col l at ed by t own.   Each of  t hese dat a l ayer s was di vi ded i nt o f i ve cl asses by 
a st at i st i cal  gr oupi ng pr ogr am wi t hi n Ar cVi ew.   Poi nt  val ues f r om one t o f i ve 
wer e at t ached t o each cl ass f or  each of  t he t hr ee measur es of  t hr eat  f or  each 
t own.   The poi nt  val ues f r om t he t hr ee l ayer s wer e summed f or  each t own.  Thi s 
r ange of  val ues was i n t ur n di vi ded i nt o f i ve cl asses.  Thr ough t hi s met hod a 
t own coul d r ecei ve as f ew as t hr ee poi nt s t o a maxi mum of  15 poi nt s.   I n t he 
Casco Bay wat er shed,  t he r ange was f r om t hr ee t o 14.  The t owns r ecei vi ng t he 
hi ghest  poi nt  val ue gener al l y f ace t he hi ghest  l evel s of  r i sk t o wet l ands f r om 
gr owt h and devel opment ;  t he t owns wi t h t he l ower  scor es ar e t hose cur r ent l y 
exper i enci ng l ess r i sk.   
 
RESULTS 
 
The Ri sk I ndex Layer  and t he”Mul t i hi t  Layer ” wer e used t o choose si t es f or  
f ul l - bl own f unct i onal  assessment s.   Si t es wer e st r at i f i ed based on bi ophysi cal  
r egi ons,  number  of  hi t s,  and wer e al l ocat ed acr oss as many r i sk cl asses as 
possi bl e wi t hi n each bi ophysi cal  r egi on.   As wi t h t he f i el d ver i f i cat i ons,  
si t es r ecei vi ng no hi t s wer e i ncl uded i n t he sampl e popul at i on.   Fi el d wor k 
was compl et ed at   21 wet l ands dur i ng t he 1999 f i el d season.   Ref l ect i ng a 
r ecommendat i on made by t he Assessment  Wor k Gr oup,  bot h t he New Hampshi r e 
Met hod f or  t he Compar at i ve Eval uat i on of  Nont i dal  Wet l ands i n New Hampshi r e 
( Amman and St one,  1991)  and US Ar my Cor ps of  Engi neer s New Engl and Di vi si on 
Hi ghway Met hod ( USACE,  1995)   wer e compl et ed at  each si t e and t he r esul t s 
compar ed.   The t wo yi el ded ver y si mi l ar  r esul t s.   
 
The New Hampshi r e met hod,  desi gned t o compar e wet l ands,  r el i es on t he best  
pr of essi onal  j udgment  of  t he i ndi vi dual  conduct i ng t he assessment  t o ascr i be a 
numer i c poi nt  val ue cal l ed a f unct i onal  val ue i ndex ( FVI )  f or  speci f i c wet l and 
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char act er i st i cs f or  a var i et y of  f unct i ons and val ues.   Thi s event ual l y l eads 
t o a f i nal  “wet l and val ue uni t ” ( WVU)  whi ch i s t he pr oduct  of  t he scor e 
r ecei ved and t he acr eage of  t he wet l and.   The Ar my Cor ps Hi ghway Met hod i s a 
mor e qual i t at i ve anal ysi s whi ch r el i es sol el y on not i ng t he “pr esence” or  
“absence” of   wet l and char act er i st i cs r el at i ve t o t he speci f i c f unct i ons and 
val ues eval uat ed.   The f i nal  wet l and val ue uni t  of  t he New Hampshi r e met hod 
does i ncl ude a wei ght i ng based on t he si ze;  i n or der  t o compar e wi t h t he Ar my 
Cor ps met hod,   we used unwei ght ed r esul t s.    The f ol l owi ng t abl e descr i bes t he 
r esul t s of  t he t wo met hods.   Whi l e t he New Hampshi r e Met hod does yi el d mor e 
det ai l ed i nf or mat i on on t he f unct i onal  capaci t y of  a wet l and,  t he Ar my Cor ps 
Met hod yi el ds a ver y si mi l ar ,  al bei t  qual i t at i ve,  por t r ai t  of  t hat  same 
wet l and.  
 

Compar i son of  Funct i onal  Assessment  Met hods 
Function/Value Number of 

Wetlands 
Evaluated 

Range of  
Function Value 
Index 
(FVI) 
New 
Hampshire 
Method 

Mean Average 
of FVI 

Standard 
Deviation of 
the Mean FVI 

% of Primary 
Functions of 
Wetlands 
Evaluated 
(Highway 
Method)� 

Floodflow Control 19 1.00 1 0 100% 
Sediment 
Retention 

19 0.6-0.8 0.7 0.09 100% 

Wildlife Habitat 21 0.4-0.9 0.8 0.1 95% 
Fish Habitat R/S 
(Rivers/Streams) 

21 0.6-0.9 0.8 0.08 95% 

Fish Habitat P/L 
(Pond/Lakes) 

8 0.4-0.8 0.7 0.1 N/A 

Education 15 0.6-0.9 0.7 0.1 60% 
Historic Site 4 1 1 0 2% 
Noteworthiness 21 1.0-3.0 1.5 0.6 100% 
      

 
 
As wi t h t he f i el d ver i f i cat i ons,  t he f unct i onal  assessment s wer e used t o 
eval uat e t he sensi t i vi t y of  t he char act er i zat i on and t o det er mi ne t hat  t he 
r esul t s of  t he GI S char act er i zat i on was suppor t ed by what  was f ound i n t he 
f i el d.    
 
 
SUMMARY OF FUNCTIONAL ASSESSMENTS OF TARGET WETLANDS 
� Mapped l ocat i on ver i f i ed  100% accur acy 
� Cowar di n ( NWI )  cl assi f i cat i on   74%  accur acy 
� I ndi cat or  f unct i ons                     90% accur acy 

 
The r esul t s of  t he f unct i onal  assessment s i ndi cat ed t hat  t he sampl ed wet l ands 
wer e,  as pr edi ct ed,  hi ghl y f unct i oni ng wet l ands.   The t wo assessment  met hods 
and t he f i el d ver i f i cat i ons conf i r med t hat  t he i ndi cat or  f unct i ons pr edi ct ed 
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by t he char act er i zat i on wer e ver y l i kel y pr ovi ded by t he si t e.   Whi l e t he 
sampl e si ze was smal l  compar ed t o t he t ot al  number  of  wet l and compl exes i n t he 
wat er shed,  t he r esul t s suppor t  a hi gh l evel  of  conf i dence i n t he abi l i t y of  
t hi s met hod t o be used i n a  pr edi ct i ve capaci t y.  
 
Addi t i onal  “bl i nd” f unct i onal  on r andoml y sel ect ed wet l ands assessment s wer e 
per f or med dur i ng t he 2000 f i el d season.  The wet l and consul t ant s wer e gi ven 
maps t hat  showed onl y t he l ocat i ons and NWI  cl assi f i cat i ons of  each wet l and.   
The same t wo f unct i onal  assessment  met hods wer e per f or med as at  t he pr evi ous 
si t es.  The r esul t s of  t he f i el d wor k wer e compar ed wi t h t he char act er i zat i on 
t o det er mi ne i f  t he pr of i l e of  t he wet l and as pr edi ct ed by t he 
char act er i zat i on mat ched what  was f ound i n t he f i el d.  The f i nal  compar i son 
r esul t s i ndi cat e t hat  t he char act er i zat i on pr edi ct i ons and t he r esul t s of  t he 
f unct i onal  assessment s st r ongl y cor r espond.   
 
The New Hampshi r e met hod i dent i f i es a t ot al  of  19 f unct i ons and val ues spr ead 
acr oss t he f i ve wet l ands vi si t ed.   Bot h t he ACE Hi ghway Met hod and t he 
Wat er shed Char act er i zat i on descr i be t hi r t een f unct i ons acr oss t he f i ve 
wet l ands.   The l ar gest  di scr epancy bet ween t he Char act er i zat i on and t he NH 
Met hod ar ose on t he t wo wet l ands sur r ounded by devel opment .  On a smal l  wet l and 
l ocat ed i n Sout h Por t l and,  t he NH Met hod i dent i f i ed t hr ee f unct i ons and 
val ues;  t he ACE Hi ghway Met hod and t he Char act er i zat i on i dent i f i ed onl y one of  
t hese.  However ,  t he t wo r emai ni ng f unct i ons r ecei ved f unct i onal  val ue i ndi ces 
( FVI )  of  . 2 and . 5 out  of  a possi bl e 1. 0 f r om t he NH Met hod.   Based on t he 
st at ed uses of  t he NH Met hod,  a pl anni ng t ool  t o compar e wet l ands wi t hi n a 
t own or  wat er shed,  one can i nf er  t hat  t hese scor es woul d most  l i kel y not  be 
ascr i bed t o wet l ands per f or mi ng t hese t wo f unct i ons at  a si gni f i cant  l evel .  At  
t he ot her  wet l and sur r ounded by devel opment ,  f our  f unct i ons and val ues wer e 
descr i bed at  t he si t e by t he NH Met hod and t he ACE Hi ghway Met hod whi l e t he 
Char act er i zat i on pr edi ct ed onl y t wo of  t hose f unct i ons.  Agai n,  i t  i s i mpor t ant  
t o not e t hat  whi l e t he ACE Hi ghway met hod r at ed f our  f unct i ons at  t hi s si t e,  
t hey wer e al l  descr i bed as “pr esent ,  not  pr i nci pal ” and t he FVI ’s of  t he NH 
Met hod wer e . 4 and . 6.   The Char act er i zat i on was desi gned t o i dent i f y 
f unct i ons per f or med at  a si gni f i cant  l evel .  When t he FVI ’s and ACE Hi ghway 
pr esence/ absence i ndi cat or s ar e compar ed wi t h t hat  i n mi nd,  t her e i s a hi gh 
degr ee of  cor r el at i on bet ween t he f unct i onal  assessment  met hods and t he 
Char act er i zat i on.  
 

  Additional Analyses 
The Casco Bay Wat er shed Wet l ands Char act er i zat i on used t he veget at i on and l and 
cover  map devel oped by t he Uni ver si t y of  Mai ne and t he USGS Bi ol ogi cal  
Resour ces Di vi si on ( Hepi nst al l  et  al .  1999) .   The suggest ed scal e l i mi t  f or  
gr eat est  appl i cabi l i t y of  t hi s cover age i s 1: 40, 000.   However ,  t hi s was t he 
most  r ecent  and compl et e l and cover  map f or  t he st at e and as such was seen as 
t he best  opt i on f or  t hi s pr oj ect  and i t s r epl i cabi l i t y st at ewi de.   To mi ni mi ze 
st r et chi ng t he r el i abi l i t y of  t he dat a even f ur t her ,  t he st eer i ng commi t t ee 
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chose t o use onl y t he maj or  l and use cl asses f r om t hi s cl assi f i cat i on.   Those 
cl asses ar e:  
� Agr i cul t ur al  l ands 
� For est  l ands 
� Wat er  and wet l ands 
� Devel oped l ands 
� Ot her  
  
The f i nal  Mul t i hi t  Layer  and t he l and use i nf or mat i on wer e super i mposed and 
t he l and use cl asses and cover age wer e cal cul at ed f or  a ¼ mi l e buf f er  ar ound 
t he wet l ands used i n t he char act er i zat i on.   An edge t o ar ea r at i o f or  t he 
cl asses wi t hi n t he buf f er  was al so cal cul at ed.   Thi s i nf or mat i on can be used 
t o get  a gener al  i dea of  t he l and cover  cl asses sur r oundi ng t he wet l ands and 
how f r agment ed t hose cover  cl asses ar e ( t he hi gher  t he edge t o ar ea r at i o,  t he 
gr eat er  t he i nt er sper si on of  cl asses) .   Thi s i nf or mat i on hel ps t o f i l l  i n t he 
bl anks ar ound and bet ween t he wet l ands.   Wi t h i nf or mat i on such as t hi s,  t he 
wet l ands char act er i zat i on becomes mor e r obust .   For  exampl e,  hi gh hi t  wet l ands 
sur r ounded by a hi gh per cent age of  f or est ed cover  and a l ow edge t o ar ea r at i o 
mi ght  i ndi cat e a st ewar dshi p oppor t uni t y t o pr ot ect  t he f unct i onal  capaci t y of  
t hat  r el at i vel y i nt act  wet l and.   A hi gh hi t  wet l and sur r ounded by devel oped 
and agr i cul t ur al  cl asses mi ght  wel l  pr esent  an oppor t uni t y f or  compensat i on or  
r est or at i on.   
 
Oppor t uni t i es envi si oned at  t hi s t i me t o r ef i ne and di r ect  t he uses of  t he 
char act er i zat i on i ncl ude,   
�  over l ayi ng wi t h t he pr i or i t y wat er sheds dat a devel oped f or  t he Nonpoi nt  
Sour ce ( 319)  Pr ogr am;  
� i ncor por at i on i nt o dat a bei ng devel oped f or  t owns t o use as par t  of  an open 
space pl anni ng pr ocess;  
� out r each t o l and t r ust s and wat er shed gr oups wi t hi n t he st udy ar ea;  
� out r each t o t owns and r egi onal  pl anni ng counci l s;  
� use of  t he wat er shed- based wet l ands pr of i l e t o gui de compensat i on 
deci si ons.  
 
Cautions 
 
I t  i s i mpor t ant  t o r emember  t hat  t he char act er i zat i on was desi gned as a 
pl anni ng t ool  t o hel p f ocus wet l ands pl anni ng and conser vat i on act i ons wi t hi n 
a wat er shed.   Recogni t i on of  t he shor t comi ngs i nher ent  i n t he dat a and i n t he 
pr ocess i s i mper at i ve when appl yi ng t he r esul t s of  t he char act er i zat i on.  Thi s 
does not  al t er  t he val i di t y of  t he r esul t s but  shoul d i nf or m t he appl i cat i on 
of  t hose r esul t s t o management  of  wet l and r esour ces.   
The base i nf or mat i on f or  wet l ands used i n t hi s wor k i s t he Nat i onal  Wet l ands 
I nvent or y.   Thi s i s t he onl y consi st ent  wet l ands i nvent or y acr oss t he st at e.   
The NWI  maps ar e made f r om phot o i nt er pr et at i on of  hi gh l evel  aer i al  
phot ogr aphy.   As such,  t hey r epr esent  a r ef l ect i on of  what  i s f ound on t he 
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gr ound based on t he l i mi t at i on of  t he phot ogr aphy and t he abi l i t i es of  t he 
phot o i nt er pr et er .   I n Mai ne,  i t  i s cl ear  f r om st udi es t hat  t hese maps have a 
hi gh degr ee of  accur acy i n l ocat i ng wet l ands ( Ni chol s,  1994) .   I t  i s al so 
cl ear  t hat  on t he gr ound t he wet l ands wi l l  pr obabl y be l ar ger  and mor e compl ex 
t han what  has been r ef l ect ed on t he maps;  NWI  maps ar e wi del y accept ed as a 
conser vat i ve r epr esent at i on of  wet l and ext ent .   Per haps t he weakest  ar ea of  
t he NWI  maps i s i n t hei r  r epr esent at i on of  t he smal l er  i sol at ed f or est ed 
wet l ands,  especi al l y needl e- l eaved ( ever gr een)  domi nat ed f or est ed wet l ands.   
Addi t i onal l y,  t he f ocus on r i par i an connect i vi t y i n t he quer i es does l i mi t  t he 
i dent i f i cat i on of  i sol at ed f or est ed wet l ands i n t he Char act er i zat i on.  Thi s 
gr oup of  wet l ands of f er s some of  t he most   chal l engi ng char act er i st i cs f or  
t hi s t ype of  appr oach.   Fr equent l y smal l er  t han one acr e,  t hey f al l  bel ow t he 
sensor ’s abi l i t y t o di scr i mi nat e t hem f r om t he sur r oundi ng l andscape,  and t hi s 
l i mi t at i on i s compounded by t he l ack of  a r eadi l y di scer ni bl e spect r al  
si gnat ur e wi t h i nf r ar ed aer i al  phot ogr aphy.   In using the characterization, it is 
important to recognize that the mapped representations of all wetlands are 
conservative, especially the representations of isolated and drier-end forested 
wetlands. 
 
The Char act er i zat i on uses a subset  of  t he many f unct i ons cur r ent l y ascr i bed t o 
wet l ands.   The f unct i ons wer e chosen t o r epr esent  a cr oss- sect i on of  t he maj or  
cat egor i es of  wet l ands f unct i ons.   I t  i s i mpor t ant  t o r emember  t hat  t her e ar e 
many ot her  i mpor t ant  wet l ands f unct i ons and val ues t hat  ar e not  cur r ent l y 
i ncl uded i n t he char act er i zat i on.   
 
Whi l e most  of  t he f unct i ons used i n t he char act er i zat i on ar e f ai r l y 
st r ai ght f or war d,  t he habi t at  f unct i ons bear  some addi t i onal  di scussi on.   The 
goal  of  t he char act er i zat i on wi t h r egar d t o wi l dl i f e habi t at  was t o i dent i f y 
t hose wet l ands t hat  pr ovi de habi t at  f or  t he gener al  sui t e of  wet l and 
af f i l i at ed speci es.   The char act er i zat i on was not  devel oped f or  use i n t he 
i dent i f i cat i on of   speci es- speci f i c habi t at ,  al t hough obser vat i onal  and mapped 
dat a f or  speci es and communi t i es of  speci al  management  concer n wer e i ncl uded 
wher e avai l abl e.  However ,  wher e i t  i s possi bl e t o t r anspose t he habi t at  
r equi r ement s f or  speci f i c speci es i nt o quer i es of  t he dat a,  mor e speci f i c 
habi t at s coul d be i dent i f i ed t hr ough t hi s pr ocess.  Ther e ar e ot her  pr ogr ams at  
bot h t he st at e and f eder al  l evel s t hat  ar e wor ki ng on i dent i f i cat i on of   
habi t at s f or  speci es i n decl i ne,  t hr eat ened and endanger ed speci es,  and 
speci es and communi t i es of  management  concer n.    
Appendi x C  l i st s t hese agenci es and t hei r  cont act  i nf or mat i on.   Al so,  as 
st at ed above,  NWI  mappi ng i s l i mi t ed,  t hus i mpor t ant  habi t at s such as ver nal  
pool s pr obabl y wi l l  not  be pi cked up.  
 
 
 
 
Significance of this Approach 
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Heal t hy wet l and syst ems of f er  i ncal cul abl e benef i t s.   Mai nt ai ni ng and 
i mpr ovi ng wat er  qual i t y t hr ough sedi ment  r et ent i on,  nut r i ent  cycl i ng,  gr ound  
and sur f ace wat er  di schar ge and r echar ge;  and pr ovi di ng habi t at  f or  a whol e 
sui t e of  pl ant  and ani mal  speci es i ncl udi ng r ar e,  t hr eat ened and endanger ed 
speci es and communi t i es ar e j ust  a f ew.  The i nt egr i t y and qual i t y of  our  
wat er sheds ar e i next r i cabl y t i ed t o t he wet l ands wi t hi n t hem and vi ce- ver sa.  
The heal t h and wel f ar e of  wet l ands ar e dependent  upon t he heal t h of  t he 
wat er sheds sur r oundi ng t hem.   Sur f ace r unof f  f r om i mper vi ous sur f aces,  
agr i cul t ur al  f i el ds,  f ar ms,  and f or est r y oper at i ons can over l oad and degr ade 
wet l ands and t he f unct i ons t hat  t hey pr ovi de.   Fi l l i ng,  di t chi ng and dr ai ni ng 
af f ect  t he capaci t y of  wet l ands t o st or e wat er  dur i ng st or m event s t hus 
di mi ni shi ng t hei r  abi l i t y t o amel i or at e f l oodf l ow and pr ot ect  wat er  qual i t y.   
Upl and devel opment  and t he r esul t i ng f r agment at i on of  open space af f ect  t he 
qual i t y of  wet l and habi t at  and i t s ut i l i t y f or  many wet l and- af f i l i at ed 
speci es,  bot h pl ant  and ani mal .  Cl ear l y,  i f  pr ot ect i on of  t he f unct i ons 
wet l ands pr ovi de i s i mpor t ant ,  pr ot ect i on beyond t he cur r ent  r egul at or y 
f r amewor k i s essent i al .   
 
Usi ng wet l ands char act er i zat i ons,  pl anni ng f or  t he pr ot ect i on and r est or at i on 
of  wet l and f unct i ons on a wat er shed l evel  can become mor e meani ngf ul .   Whi l e 
t hi s pr oj ect  f ocused on a wat er shed- wi de l ook at  wet l and r esour ces,  per haps 
t he most  exci t i ng use exi st s at  t he l ocal  l evel .  The goal  of  t hi s st udy was t o 
cr eat e a l ow- cost  char act er i zat i on of  wet l and r esour ces wi t h a hi gh l evel  of  
conf i dence i n pr edi ct ed at t r i but es.   Thi s char act er i zat i on was i nt ended t o ai d 
i n t he pr ot ect i on of  wet l ands acr oss t he spect r um of  wet l and management  
opt i ons by i dent i f yi ng pot ent i al  pr i or i t i es.   The condi t i on of  af f i l i at ed 
upl ands must  be eval uat ed as wel l  i n or der  t o accompl i sh t he t ask.   
Land use / l and cover  dat a devel oped f r om sat el l i t e i mager y was used at  t he 
wat er shed l evel .   At  t he t own l evel ,  zoni ng maps,  bui l d out  anal yses,  and 
l ocal  knowl edge coul d be used t o f ur t her  r ef i ne t he l and use cover age.  Si t e 
speci f i c knowl edge of  wet l and syst ems f r om l and t r ust s,  conser vat i on 
commi ssi ons,  l ocal  r esi dent s,  and muni ci pal  of f i ci al s ar e ot her  val uabl e 
sour ces of  i nf or mat i on.  I f  l ocal  i nf or mat i on i s avai l abl e i n a di gi t al  f or mat  
or  can be t r ansf er r ed i nt o a di gi t al  f or mat ,  i t  can be added t o t he 
char act er i zat i on as an addi t i onal  l ayer  i n t he GI S;  i f  not ,  t he i nf or mat i on 
shoul d be used i n anot her  manner  i n t hi s pr ocess.   Usi ng t he char act er i zat i on 
i n conj unct i on wi t h anci l l ar y dat a l ayer s such as l and cover ,  pr ot ect ed l ands,  
t hr eat s t o gr oundwat er ,  and zoni ng  r eveal s a mor e t ext ur ed r epr esent at i on of  
t he l andscape t han t hat  gai ned by l ooki ng at  a si ngl e f act or  al one.   Deci si ons 
made wi t hi n t hi s mor e det ai l ed t apest r y begi n t o addr ess t he connect i ons and 
r el at i onshi ps bet ween syst ems,  bot h nat ur al  and man- made.  These deci si ons can 
t hen be t r ansl at ed i nt o concr et e act i ons whi ch st and a bet t er  chance of  
accompl i shi ng t hei r  desi gned obj ect i ves.  
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Appendi x A 
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Dan Arsenault 
US EPA Region I   
1 Congress Street 
Suite 1100, Mail code CME 
Boston, MA 02114-2003 
 
Jay Clement 
US Army Corps of Engineers 
RR2 Box 1855 
Manchester, ME 04351 
 
Andy Cutko 
Maine Natural Areas Program 
93 State House Station 
Augusta, ME 04333 
 
Jeanne DiFranco 
Maine Department of Environmental Protection 
17 State House Station  
Augusta, ME 04333  
 
Katherine Groves 
Casco Bay Estuary Project 
University of Southern Maine 
246 Deering Avenue 
Portland, ME 04102 
 
Elizabeth Hertz 
Maine State Planning Office 
38 State House Station 
Augusta, ME 04333 
 
Bob Houston 
US Fish and Wildlife Service 
4R Fundy Road 
Falmouth, ME 04105 
 
Mark Stadler 
Maine Department of Inland Fish and  
Wildlife 
41 State House Station 
Augusta, ME 04333 
 
Don Witherill 
Maine Department of Environmental Protection 
17 State House Station 
Augusta, ME 03333 
 
 

 
Ruth Ladd 
US Army Corps of Engineers 
696 Virginia Rd. 
Concord, MA 01742-2751 
 
Wendy Mahaney 
US Fish and Wildlife Service 
1033 South Main Street 
Old Town, ME 04468 
 
Betty McInnes 
Cumberland County Soil and Water     
Conservation Service 
381 Main Street, Suite 3 
Gorham, ME 04038 
 
Bill Reid 
Department of Transportation 
16 State House Station 
Augusta, ME 04333 
 
Jackie Sartoris 
Maine State Planning Office 
38 State House Station 
Augusta, ME 04333 
 
Matt Schweisberg 
US EPA Region 1 
1 Congress Street 
Suite 1100, Mail code CME 
Boston, MA 02114-2003 
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Augusta, ME 04333 
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Eugenie Moore 
Woodlot Alternatives 
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Appendi x B 

Fi el d Ver i f i cat i on For m 

Dat e:  

Wet l and I . D 

Devel opment  Level :    

Town 

Count y   

Fi el d Locat i on Coi nci des Wi t h Mappi ng:   yes no 

 

(Note: These are the target functions and values assessed by the characterization project using GIS data) 

 

Funct i on/ Val ue  New Hampshi r e   Hi ghway Met hodol ogy 

WVU   Pr i mar y Funct i on  

         

Fl oodf l ow 
Cont r ol  

  

Sedi ment  
Ret ent i on 

  

Wi l dl i f e Habi t at    

Fi sh Habi t at   
R/ S 

  

Fi sh Habi t at   
P/ L 

  

Educat i on   

Hi st or i c Si t e   

Not ewor t hi ness�   
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Wetland Cover type: Does it coincide with mapping? 

    Yes      No 

PEM   

PSS   

PFO   

PUB   

St r eam   

 
Compensatory Opportunity 
      Yes           No Comment s    

Rest or at i on�    

Enhancement �    

Pr eser vat i on�    

Ot her �    

Land Use within ¼ mile: Does it coincide with mapping? 

    Yes      No  Comment  

Agr i cul t ur al  Lands�    

For est ed Lands    

Cl ear cut �    

For est ed�    

Devel oped Lands    

#32 Spar se 
Resi dent i al � 

   

#33 Dense Resi dent i al �    
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#34 Ur ban / I ndust r i al �    

#35  Hi ghways/ Runways�    

Photograph #: 

HCAMP Fl ag:     yes no 

FEMA Mapped   yes no 

Mapped Sand & Gr avel  Aqui f er  yes no 

USGS Topo.  Map:  

NWI  Map 

Notes: 
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Appendi x C 
 

Cont act s  
 
 

Wet l ands I nf or mat i on:  
 
Depar t ment  of  Envi r onment al  Pr ot ect i on 
St at e House St at i on #17 
August a,  ME 04333 
Di vi si on Di r ect or ,  Land and Wat er  Qual i t y,  Jef f  Mador e 
207- 287- 7848 
 
Mai ne St at e Pl anni ng Of f i ce 
St at e House St at i on #38 
August a,  ME 04333 
Jacki e Sar t or i s,  El i zabet h Her t z 
207- 287- 3261 
 
Habi t at  I nf or mat i on:  
 
Mai ne Nat ur al  Ar eas Pr ogr am 
St at e House St at i on #93 
August a,  ME 04333 
Di r ect or ,  Mol l y Docher t y 
207- 287- 8047 
 
 
US Fi sh and Wi l dl i f e Ser vi ce 
4R Fundy Road 
Fal mout h,  ME 
Di r ect or , St ewar t  Fef er  
207- 781- 8364 
 
Mai ne Depar t ment  of  I nl and Fi sh and Wi l dl i f e 
St at e House St at i on #41 
August a,  ME 04333 
Di r ect or  of  t he Wi l dl i f e Di vi si on,  Mar k St adl er  
207-  287- 5202 
 

 


